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Abstract of JP10216461 

PROBLEM TO BE SOLVED: To obtain an 
electrochemical device and fuel battery having 
high characteristics by removing the CO in fuel 
and removing the CO adhered to catalysts. 
SOLUTION: A pair of gas diffusion electrodes 
2, 3 are disposed respectiv^jy via catalyst 
layers 4,^5 pn^both-sjde^^^^^^ .electrolytic 
membrane 1; by which,th(S':eleetriochemical cell 
10 is constituted. The pure gaseous hydrogen 
is supplied via.a gas flpyy: passage 6 and the 
gaseous ^hydrogen jn, which the CO is 
contained;is s^upplied yia a gas flow passage 
7. The voltage waveform formed by 
superposing pulsative potential positive with 
respect to an electrode 2 on an electrolytic 
voltage is impressed on an electrode 3. When 
an electrolytic reaction is, thereupon, effected 
by the electrolytic voltage, the CO is gradually 
adsorbed in the catalyst layer 5 and the 
electrolytic voltage rises. At this time, the 
pulsative voltage is impressed and the CO 
adsorbed in the catalyst layer 5 is oxidation 
cracked and the concn. of the CO in the 
gaseous hydrogen is lowered. 
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«SriiS©iifiiiE{r^iT.-?n«J«SS::ft- LTiBK$*vT>i5 

/w;^#B!i5o. 0 0 3~0. 2S>o^6H'C*>•)^ /^''^;^JS 
M/iSO. 2~l#cD®fflt?fo5rtSr#mi:i-5»*iS 

t ^WWi t-rz 1 * fcl4 2 1 iS«(D-i6{l:j§!{*S: 
«?iJ»c1g»E?iJ $^^T^^5 r t Sr#® i i-5fS*« 6 



mmnm<omm^zii^^tlmtm%:^ Lx^m^tix^i 

xjE(owMms.i:-m(Dif)^^mnMi^wiia Lx-mit 

'txmmo:)f:^ii}:wmmj^x7i<.m'm7t lt i^TK^i-ft 
nmizn vxjE<oyvu:^i^m&.^tf!n-m(D:if:^imm 
-mitmm^mmt^mcmit^mvxfi^^-ri>zt ^ 

>v7.h^^)^7^h(o'^(r)MMms.i.^\iQ. 5VSl±xh 

5 r i: ^wmt-r^tm^^ 1 0 iciamos^^b^T'/M 

Ii»*:«i2] ±IS/-?>'w;^i^«{iro^>Vi';^*B!iso. o 

i~o. s^ommxho. ^</^^^^m^o. 5~io 

flftlSB2w^K!6»f5;(f;^*SNttl-r5:«^^#NWPi:^ 
m:t. MIH-ffi!|o:i(f;^ttil[«ffilcBljp$ix5iE©«£E(c 
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«!l©;tf ;^ ift»«S±t?*l!f IwitTc S •frTBftlSlB 2 ©SIB 

T|6m$:tT5 WII?&l-*5V^r. 0. 5~5#©J1«-C 

E^is^fiiS^£: : H2-2 H*+2 e" 



[000 1] 

[0002] 

a^h^tK '^^nmti'Dnbti^tf^nmmtLx. mm 



(1) 

» : 2 H*+ 2 e "+ 1 / 2 O^-^H^O ( 2 ) 

3feKRf& : CHgOH + HaO-^SHg+COa (3) 
V7 hSfS : CO2+H2— CO + H2O (4) 



it^7'y<^ :^X'it. ^+ppm<DCOC0!gA(-<ti5. »^ 

[0 0 0 4] ^:iX\ coKi.^^m(OBm^i&Wi.i-?> 
l4COW^*«<D^^»;45'>;fc^^«^im^w|IBI6t> 
[0005] fl4^i^afiK^:lov^Tll. r u t p t o-g-^^ 

ft^^^SI^B*3D19, p299-300(1994)) „ 

[0 0 0 6] mn'p<oco^mm.mim^-th:^mt{. 
( r 3 ^Ttmm • liS^^;^^ p e f c <o#tt 

ff«J ^3 6[Hl«mf*^^^SI^i'*lC07, p225-226(l 

995) ) mm^$i^x\>^io 

[0 0 0 7] L*>L, ttjiffifiglCiSefe^-Ctt, Pt- 

[0 0 0 8] ^^iSA{cJ;5S*?»{k-CH:^ im 



*^t^«lLrL*V>. «Si|s|-<D?^»l:Srii;»c$*rL* 
[0 0 0 9] 

(ttililiafigi: LTP t • Ru^SrRfflUTt. COScS»« 

Lit ttroiST ^flix 5 C t *5r- 1 v^ii ^ 1 1 ^ 5 ^/iJfc 
ofc, *fc, ^^jgAi-iSSS^Kfk^g^^Lfc^^lc: 

;45ii:>:Urt*^\ ^e^tc^iUlcKSSriSA^-tirS^li: 
[0010] r o«iS«:±jE<o J: 5 '5traH;SSr«tlS1-5 
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[0011] 

to 0 1 2] ^2 0^l^|c#5-K{b^^Sr-&tf7Km:«f 

[0 0 13] |gl*JiOt^2»3g?^t;i*JV>-C> ± 

Sn-f •5''-«/v;^*tfl;ti!:<D/</V';^#i;5s 0. oo3~o. 2g> 

/^V^;^iiffi:65 0 . 2~i©>(D|SHt tfc 

^;lB)Jq•r5/•«/^>^<^mtt©/</^>^^iSr±^S^ElB!l®li«,{b^ 
1 0 0 1 4 1 B 3 w^§^{c#§-gefbM^*^tf*^;V 

[0 0 1 51 m4(D^micgs^-mitmmi:'^tt7iim:tf 



lo 0 1 61 |g5©||i«»::|^5-K^t:i>{«Sr'&tf7K«;tf 

[0 0 171 fH6(^mmic%^m%it^y'^<^:^(om^ 
7k«;*^:^*tt*&L, mm(oiJ:^itmmm\cnLxiE<Dm 

^S.it^y'yU :^lc)d\'^X. mm(Oi^:^W:mmm{cM\^X 

m«mBEJ;»9'b0. 5VSk±X'h^i,<DXhi>. 4fc, 

±E-'>Vp;^i^«;{ito/^>'u;<.i|i*5 o . o i ~ o . 5 #(?d<S 
H-e*>!9, />vw;^«ffl-iso. 5~i o^roteiaT?*)*^ 

[0 0 181 fS7 iDmm\c^^m^it^y'y<'< 

mmmt^% 1 w2gPfli:ll&fl!lO;i!f;^t£»«ffiz)5ffi1-S 
IB 2 (D^ffi t (CESI-S J; 5 J-^/^'^i^Vi'jciR^^n 

m&^WLh. miwSWtc-i!{k^^Sr^tf7K^:i5fxSr 
tt*&i-5Jtf;:^#til&pt. IB2<oSIW!i>t>:i(f;^"Sr#^Wi-5 

m««fi:{i:<t*J, SlO^Ml^O;!^^;^;^?:^:^^^^ 
•5. 
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[0 0 19] ^8(ommizmi>m$kmm.<Dmm:^mt. 

«mf::*5V>T. 0. 5~5g>oJiffl-t?«S!|s^ffii:^^«t 

to 0 2 01 m9<omm\c%?>iis.$[mfk^m'>:^y'-i>' 

to 0 2 1] 

mm<omm 1. mi ii:L(o^m(omm(omm 1 ic^sc 

lcoilffi}:i;<f^t£m«ffi2. 3 ^J^riv^tvtolig 4 . 5 

I— ^«8, g^lBKU. ;5r;^«8S6. 7 /iiSS^^b^ir 
/H 0 i-fe/^w-^'tgS. 9 ttcioTll^ttfcBl*^ 
XXJ^m2(D:ff:^mil^^S:tLX(D:ff:^m^6. 7 ^^s^ 
\^xfmimfy<^:^5 0i>m^^lxx\>^^. rr-e. 
t LTDu p o n t^t$^<o■f7^^^>-l 1 

-/■«-TGP-H0 9 0^, «4jiS4i L.-CNE<!rA# 

^yV^<OB^-:ffyi^i:^ mmmstvxNE^M. 

1 0 0 2 2 1 r ©<t 5 ^ 5 

fcie*Sr02~|114|C^-r. :^;^«K7jrj4, C 

O^l 0 0 p pm-^f-t-5;^^'>'&W««::«f;^ (CO2 
-2 0%. 7K^/<7:/;^) SriffiU, ;?(f;^at8S6 (cttjjfiTk 
^Sr«ELTV^5. ia2tt-!tm«tT?«»SrfTofct#(D 

minssr*LT*5 0, H't'A mm) mmmti:y</i^ 

Wlcfpai^n^i:. Sai3±-e7K^/6W;*-:/'ft:^ti. * 
?re^L-r«1£2(:i^;!)»n. tK 
*^3^>'/i5m«l2±■t?7K*^::Jg5c^^^5c ^LT. ^Vi^ 

« 



[0 0 2 3] Si 31^. :i(D:^m'^co^mm^ 
^ft«ST*»^±^$^^Tv^-5o o. 5v«±(^ 

m\^^MlEi:^^»tz^{C\^. 0. GO 3&eJl±co/'?7W;^ 

xmj&Lfcm\t. 0. 6VgJl±<D«JE;&5ie:^g-Cfc-5C^ 
[0 0 2 4] ^fc. 12 4(1, /'^/w;^aEO. 6V, 

[0 0 2 5] ?S*3, ±l2JIJfecO?g« 1 mffi2IC» 

^^Ri^;;^#5::^?i<. mm^m^^titz commit L 

t^. mm 2 <3DmttSrS* t Urilffi 3 Ky</u:;^i^miSLi: 
mni-^h(DtLX\^^^^K ;^ 5 0 (ctK 

[0 0 2 6] *l£<7?Jgffi2. lil5fir<7)5ieg<Dj|J6(0?^ 

^TT^-r^^mxh^. m5<D (a) ji-^cd^psh. us 

(D (b) fi-t(^;^;^oJKix*^-r[aT*fc^o ^Ko^lfeco 

otmmi^mfS.^titcm^it^'^/i^io^. lob. i 

T) j65rtLbc^a^^t#ir/H 0 a. 10 b. 1 0 c 
^^-effi*f LTEK^tbraaft^-r/^-r ;^ 5 1 Srfl?^ 
UTV^^So 0 a. 10 b. 10 

c\t. m5(D (b) ;^;^<7)?5fLtL (M^P^ 

^X^-f) \::Mi^XW.m\cm^\^tiX\^^^o ^J::^. 

mmt±umm(omm i «c*5tt 5«^<t:^7^/^-< ;^ 5 o 

[0 0 2 7] r CO J: 5 t-«^£^tb;^cS^{k^7^/M >^ 5 
lSrfflv\ mffi3ffl!lco;«/;^JEKtccoSrl 0 0 p pm^ 
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*i-Sp<^i^5Sr«^;*f;^ (003-20%. tKHI^^^ 

iS3i;imffi2(c*fLro. svomffiSTx 0. oiuxo 
/'-?/i';=^.<@-e. 0. 5#ro^«8-eiiigc«j{-^'^Vi';^#tl-TO 
L-T. :ff:^(Dmi1ffii(0^m (laew (b) lCa~d 
■C^-rffi«) lc*j(t5COfiA$ra!)«Lfc)e**l§16(c: 
:^-t-„ il6!!i>P>. ^SMib^-fe/H 0 a , 10 b. 10 
c ©;«f ;^ ffl P icistt 5 C om&i)ii&T LTV^S C t 

a. 10b. iOclcX'omikf^^^tiX\>^i:itii^ 

[0 0 2 81 ^WL<ommS. E7ttro38M©|ll6fl5J^ 

ffi 3 c oK5*:^j£icSffl $tv5«^{t:^x^<'i' ;^ 
S:^i-«S;»r®E|-Cfc5o r (DM^it^fyU 5 2 

{*. 2 o-^/v^(omm9mi tmmicmma^mm ^titc 

;^Lr-{4£{bLfc^. mmc:0:^^m^i±(oii^mi 2. 

91 lSr«^U ««2. 3iUTt)«IIBL. ^^i)- 
9 1 L-rm^{li^-fe/w i o A:is 

•fe/n 0 A(D-ffl!He::«r;:^«if&p i 4 S:*-r.5;<fP^ttif&^ 

sfcLTo-v^^^-^pKi mmiis:^mm 

P 1 5^^r■f'5■^=^^:-/^^*l 7;55Ba^^xTV^5o 
•Ctt, «»Ri^l t LTDu Pon 
i^l 1 2S^ffi|IUTV^5. 

[0 0 2 91 roj:5«-S}^$nfc«^<b^x/M;^5 
2cDgbmcov>-cm§^1-s, ■v=:d^-/wKi eic^itfc 
;<fx5.tti^p 1 4iS>e>CO2r0. l%^tpp<^/-/i^efc!» 

(C02-2 5%. ^m^<7>:^) «r«W&^5 
t. :<f;^(4•?:^^■?^^2 0<@roS^{li^-fe;H 0 AOjSfffi 

(Pt5^5¥m?&l 0©Si(4*#) \z^^fL^. :l 
rt?. ji^l V<7)®lE«rKISl 2. 1 SKlcBl^D-rSifl; 
%{d^-t/v lOASfcDO. 05 VO«E;J5d»;a» ►) , m 
1 0 0 m A/ c m^(Dm8fi;a5g|tt5 0 . 5 ^fflfli 
1i2;i)SCOSrKifLTM*-i:9 1 0mA/cm^*-e 

te^?-e-'5tjS»i-mffi3«tcCO!iSK«L. i^illCO. 5 

t, -r^jJx-zi'Kl 7lcK»tfc:*;^S^UlP 1 Sd^bttttl 
$H5;i^;^f'wcoagg(i. 0. 0 l%*r•^gTb■c^^ 

10 0 3 01 r^-e. 5!cK§i-C5«c«^Ftifc5fe«:^f^§:ji 



roft^ft^T'^W 5 2 fi. ikW^tif>^mma 1 4 1 

SrSBt-CSigL. ttlP 1 5 tmnm(D:)f7,^mD ti:^ 

t'/M ;^ 5 2 m«ft:*7'/^'f X 5 2 Sriiii 

■r 5 ^JcefeR>tf ;^ 't'(^^*ix5 C Oj5S±»© J: 5 1- L.T 

:fi^mm\t)mm^m^ ? o% t ufc^ic i o kw^n 

owcfct). 0. 5%©S;^jtW»-ecoSrffi«-rs-t 

[ 0 0 3 1 1 /ids. ^!!sfm?&^«v;^xAi;:m^ft*x 
/W:^5 2^Sr®ffl-r5t<Oi:Lrv^5-J5. tt^^k^r^^ 

^it^fy^-f^ 5 2-ettS^{b¥:-)r/n OAO««S1K 
1 ii-y^yi-yi i 2-efilfi£fS Lrv^5;45. K 

?l^ffi3t?«. mffi2. .3(DfiiffiS:3!SS{c§J9#^TV>5 
[0 0 3 21 IIJ£(^Jg!i4. m8ii:i<0^^<0^m<DJ^ 

li4C#sco8^*:i^)£^SiMi-5ia-efc9. 08© 
.(a) itm^it^y'yU :^(DMLm\^isif^CO^m^ 
mL. US© (b) (4m^{b^x/'V^©«5*:»fS«:^ 
UXV>5o w©m^{k^x/M;^5 3[4, m^lH^li: 

r-mt urm^^b^-fe^v 1 0 a ^m^\^. ^«Mjt:^ 

-fe/H QK(nnm^mBL \ 2. 1 3■Srifl|SL.T«fi)c^i^ 
rv>5. *LT. «»«Kl i LTDu Pon ttt» 
(D^y^iri/X 1 2^i^fflL.. <»JK«r^^U:fc^?a*- 
5}?>;as;(f;^MK*5iu5«ffi2. 3 i uraHL-Cv^So 
$5)1!:. ;V;^ttl&p 1 4*Jj;t5WP 1 5*SK»te>tufc-7 
K 1 8 ^S^fki^-fe.'V' 1 0 A©-ffl!llcg2K U. 
-*©^?a;*-^^S LT # fc ^Jf ►) as t T 
ffi;&©l6?a*->i^>'®lc«A$*5;«^^ii(Eii^©:<k Lr 
©■v=i*-/i/ K 1 9 Srft^'ft^-fe/v 1 0 A©ffiffll:igaR 
L-TV>5„ -tr-C. ;(f;^«ftKtt. 138© (b) lc:^W-e 
^•f-ipt-. ;<f;^*5m«3{B!l©^?&*-jH>-®SrSliiL. 
fc^. fl;1S2ffla©B?a*-d?:^®SrSKii-r5J:5l-if;^ 

[00331 r © J; 5 (c-«^$nfcm^{k^7'^-''l' ^ 5 
3©»mc:oV>-C|ftll-r5o -ec^zi^-yUKl 8JC|g»tfc 

:</:^fiti^p 1 4 jj»e> c 0 . 1 %-&tf p« y -/v-efes 

Wm^7< (C02-2 5%. 7K^/<?7>';^) Srttif&l-S 



-6- 



i^o. 0 5 voSffiSrStKi 2. 1 3W{c:P|iini-r5 

affi3fi!l©«ij!IEIc!S3»$tvrvN«COSr^W?$*i. 

•5, -tUT. it^(::StS«riiJ*lc$1i:5tiS»(cm®2«co 
tt^itiCO««t. I^^ICO. 5#m{Ctt«3IC»t 
■rjE(73/-</w;^<^«ffi?rmffi2{cPp;!)q-r5, iixSr^fflW 

tlSI IJ jgi- 1 , m%it^y'^<^ ^53 ©fiCg a ~ c -CW 

coieaii. 11 8(7) (a) li^-f-J;5l-, ffiit^ixifco 

[0 0 3 4] z(Dmm<r>mm4X'}t. mm\cm-r:xf:=^n 

«ffi3fflll^±«{c. mffi2{iiJ^SrTj)Stc< Sipl-iiC^iJI- 
gSg6LTV'>5. -eUT, B*^O;(f;^©C0fl|««:, « 

ffi3-C|^*^ixfc$>lS<7fe-:5-tV^5<OT% miiL^^^± 

t) {cms 2 ffiflroM^itcK^-r i>co \-imm 3 woftb^ifc 

ioT. fl;®2 0^NVw;^Bl*DB$|IB&®ffi3(D l/3ICb 

t r ^ft fc^^ J: < C O Sr6fe*-f 5 r t ;6S-C# fc.. 
[0 0 3.51 **5, ±IS3lliO?g|i2»±. W^t-fk^-fe/W 

10a, 10b, 10c i)>:ff:::^<Dmfi:^fiHcm.MzmW. 
^JxTV^So ^rr-C. ±IEj|l£ofl^ffi2lc*3^^rt>, m 
^{k^-fe/H Oa.lOb, 10c (^^-tt^tvlcBJ^D^ 

Oa) ;4^f>T«fiiJ (m^fk^-fe/H 0 c ) i;i|ii»:/h$< 

< c o s r i: iis -e 1 2>„ 
[0 0 3 61 Slitoji^lis. 09«::i©l8M«*ffi®je 

(a) ttm^{fc:^7'^<-<';^<0#fieJ-*3lt5COSSSr 

m9<o (b) «:«SC^i:^f*/-<^;^ro«s:9fSSr* 

ilW;::«f;^^Sjitt®ii8« 1 2 . i3*iaLT#» 

(t;^;^®!©^©!;^^-^*^"©-^/^^-^ 1 1 SrfllfiKL., 
«ffi2, 3i:Lrt>^tiL, ^^S^-^f^-ti^iUSftfR 
K[l Sr*l5#Lrma<t^-fe/H 0A;SS«fiK$ixTV^S, 
^btc, ;«f;^#ti^Pi4/J5^lt6*xfc;!f;^ffia#g:it 

TWN'^*;— K 1 9 AiM^it^^Jl' 1 0 ACO^BI*: 

©-iiidia^L., WP 1 5ds^(tfjnfc;^;^Mii^Si: 
UT(0vi:.5j>~/l' K 1 9 B Sr«^{E:^-t/l' 1 0 AWiffil 

(b) 5 ;«f;^iSS-ffl!l*^P>teil!l(c-lr^N* 
U'-^'l 1. IP^«?S*-!i<v«Sr»iiLfc«. -^-^ 



->'V K 1 9 BT'Jf ?) jI$tlT«»K]K 1 ^^:^^T•T®(C 
l^«tc:)iIi>:TSo%?&*-5j^:^eSr«ai-5i 51- 

«^$nTv^5. z:ix'H. mmnmi tLXDu p 

on tW&<0-ry^:t>l 1 2 Srttll UTV>S, 
[0037] roip Ci^fiE^tufcm^^k^v'/-^^ ;^ 5 
4C0it)flJS:lft?gi-5„ ■vz^7}>-/WKl 9A(-^ltfc;tf;^ 
tti^P 1 4;!i^P>CO^0. l%-^tfp«^/-;w»®^« 
;5f;^ (C02-2 5%. %«i!&-t-St. 

«2«<^fi?a:*-^>®tiiiKAu, mmm:^-^^>m'p 

S:«EjiLfc^, -ynj^-zl/ K 1 9 A-CSf UiS^tbT, ft 

iiLfc^, tbp 1 s^a^bSNffl^tts. ir-e, iKio. 2 

V©«ESri»tgl 2. 1 3|B»r^«Dl-5. 

/H OAfClil^O. 0 5 V<0®E*5^SP^^^. 1:1^3^ 

t?7K*;!f;^o«^Si£^fir 9, 0. sm^xnMsm 

ommifico^^^Lxmm^fii. -t--^, ««i3 

{c*|-L-CiEW/-«>'V-;^<^«ffiSrffi!El 2 iz^Hoi- ^ t . « 
ffi3^a!J©tt^^;:@i«$i^r^^^CO$r5^)iS^^^5„ ^rb 

oim^u mm^o. s^mjcsssi 2{r*fL-c]E» 

•Jil-fix fl;«Cft:^7'^-<'l';^5 4£0fi^Ea~f t?wco 
El 9 CO (a) ic^-Tctpfw, iS^^nfc. 

10 0 3 81 i©*liro}gS5^cj;^^f^, mB^nit^ 

-tL-T, ;«f;^{i;5l?S*-5K>-Mw#SSr3S> 
-e^fEiiLr^/^5. -trt?, :;tf;^Asm^'fk^x/<'r;^ 5 4 
rtt;::jffeLTv>S|l(|{cSitfc^>Vw;^©lHlJSl4ii'<i 5 0 
iztj:*), mso (a) {c;^i-J;5(r, m^'fb^y^^^'f":^ 
5 4 ^ifDii Lfc;tf ;^ CD c o jeS^ffi«(-/J^$ < -fS c 

[0039] ^ifirojl^^ 6 . 1 0 \-t:L<Dm^(D^m(0 

mm 6 c o^**ffii;:Sffl $tv2.«^^t;^y'^<'i' 
;^S:^-r«S;llTfe'5, mow (a) tt^:<D«i»fffill 
Sr, laio© (b) »4^(0iBfefSglSr*L-CV'>5. 

mmo^mm eicx i>m%it^'fy<4 ^ 5 5 msfK^ 

^i^cO;tf;^J£»m^ 2 a ~ 2 e 1 cO^>\-m\^t& 

St^HT, m^tit^-fe/H OB;*S:i(fy^©«Ett*l^{rtt?lJ 

112 a~2 ett^rtb-enSffiSl 2-ea^$tb, iffiffil 2 

i:>>— »'^^8ort^Sffit<oKfi^smTv^5, 
J; 5 tifcm^{b^7^/M ;^ 5 5 r-n. ;«f;^ 
II, Eiioo (a) ic^^Bir-s^-r J; 5 mS3>^'Sr« 
iiU '5'— •>^^'8 0|£■C*f^)ig$^^•C, ««i2a~2 
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10 0 4 0] z<Di:^\cm^^fi±m^it^y'^U:^5 
(co2-2 5%. *ig>'<7>';^) SrSffis 

^^SWJic-eJf 9jg$nT. S^12 a~2 ecfSrat), -{r 

-i/:^i^8©ttiPd>b#W^stL5o rr-c, iK)0. 0 5 

±t^7iimitf;^(ommRi&i:fS^^. 0. 5!J>F^-e«ffi3 
fl!l©/!il!ji;a5COSrK«UT*SJS$tT.5. ^Tw-C. «tSl 
2lc*fLriE<D/>Vw;^*^«fitSrl:«i3»iWJni-5fc. « 
fii3ffi!l<D«tii}CK«^Fix-CV^5CO^^W»Sn5. 

[004 1] mm<Dmm 7.11111 ro^wwuisco 

1 l^c*3^^T. «^{l:^-fe/n o»4, -Moify^tmm 
«2. 3>JSS«?ir^l©iifSlil-€:tl.mfl4a^^:JhLr 
iaK$^^•r«^$^^Tv^5. r<Dm^{t:^-fe>'H 0 14, 
/N'^i^y^' 2 1 Srj!f 3 !i5ffi1-5^ 1 ©SM 

2 2 t ;^J£tic«ffi 2 ;45ffit"2>|g 2 ©^ K 2 3 i: dEli 
1-5J;5(-K^^'?^^>'^2 i(ciRS$ih.Tv^5. ^^r^v' 
^-^2 l^cii. »l<DSffl2 2{::-se{k^^*-ttf7lc^ 
;</;^&tt^i-.5;(f;^#ti^a2 4i:. m2cD^Ffl2 3-5»P) 
:^^;^^#^W1-S;5f;^^MP 2 5 t^s^^te3^^T^^5, r 
r-t?. m«?K^l(-f4-t7-f:tvi 1 5, :ff:^mWLn.m 
2tt*->Ry'<-/<-j!{, :*f;^fe»««3t±f'^y3i^ 

fc. /N!>i^yj/2 itrttf^>?yiitR^iavNfc„ 
[0 0 4 2] r©j;p{c«^$ti<fcaM^b*T^M;^5 
6©liIm^:o^^•rfftW•r5, ;!f;^«*&P 2 4>iif,COSr 
2 0 0 p p m^trTOm»S^;(f ^ (COg- 5 
7%, 7i(.my<y>':^) Sr^i^L., «1S3t;imfii2{c*fL 
TO. 3V©«)E*BlSPl-5 t»l©^K2 2«f»©*^ 

«Lrmis2tc^*^H. m«i2±-c**ic3t7E$n*e* 

tt. ®8i3fl!l<Dftfe^i*sco^;:J:5«S«^S:^t, mmum 

L<i&r-r^o izx\ mm2KM\^xo. evw/^/w 

(/^/I'x^^g : 0. 0 i^\ : O. 5 

Srmffi3i::jii^W»:iPn*Dl-Si:, MlffiO. 3V 
X6 0 0mA/ c m''(r)n,W(sSt^imu $ e>t::;itf;^ 
#NfflP 2 5SrMCfc*a-ici4, 1 0 omffiro*i67K^Sr# 

;^(4«<^©0. 4%tci: ifSofc, , 
[0 0 4 3] ::r-c, :i(om%{t^f>'<^:^5 6i:m 



v\ m7i<.m^m\.x\>^^ittmi)^^)mmim:if^mmif 

aU^L. ^(DBM^mi 2lc*-f. mi 2*^b, ^^V^:^ 

Lfc, b-i^U Wi?«JIJ;«9 0. 3 ViSSVv^/u;^flJE 
(/NVw;;^(i| : 0. 0 1g>. /-?/w;^J^» : 1. 0g>) 
(tfci:C5, ■fe/w«JE©ii:fe*S/h$<;'j:ofc, ^bi^m 
MMS-iiiOO. 5 VJU VvVu;^mffi : 0. 0 

18>, /-^/W^^^Jtl: 1. 0S>) *!i»»tfctr6, 

[0 0 4 4] /^/I'^^^SfifcSrO. 5V, ^^yWJ^Ji 

ai;£u -ewi^msriii sir^-r. m 3*^e>. /^v^;^ 

0.01 #£Jl±{j:i-5 1 c o<o|is^*ws»m:jsatt, ^? b 
(CO. i#i;i-r5i}J»?^^i-P**f tr, -feyi^flffi© 

5V, /NVu-^^tlSrO. l#tL, /-'/'WJ^roJiSi^Sx.fc 

t ^ ©■fe/w®i<z)^ft:^jRis u ^(om^^m 1 4 

•f-o 014:6^?,, J^ffl-Srl 0«^«±(c-r5i:. -fe/Vtom 

c o Sr^^-rs (o i;ijK«ii>5;/-«>'w;^ o . 8 v t ffi 

[0 0 4 5] *lSOJgli7(Cj;tL«, ^± 

<on,fs.it^f^^ ^ 2 5 tt, 012 1 4 . 

fu:^i^mm'^mMms.i^M\^xo. 5V£t±-e. /vl-x 

^^tttt^^^/i'^iiSiS^ 0 . 0 1 ~ 0 . 5 />Vv;^Ji»;4S 
0. 5~1 0|3^»^<4=T-Ste-rS©*W4L-V^o 
[0 0 4 6] SlSrojglis. HI 5tt:ro|g?g(Z)3llSro 

HI 5li*jv^r, ¥«?&3 0I4, -$ei(D:ft:^mScmM 
•2, 3!SS«»StBil<0iifiiffik-eix^nffliSll«:^LTfi 

fig^Jl/TV^So r©^m?tfi.3 0 t-fex:?W-^«3 1 tSr 

^SElcaSU i354ffi<-4SS« 3 2, 3 3 ^rffi^UT, 

?I6 3 0 Sr 3 0 -fe/i^S L.T«Sm?fi 5 7 ;^Sfl|^S^^TV^ 

5o ^-fe/-?U-^3 1. ffl4K3 2, 3 3(^14, # 

•rS;(f;^«6?S6. 7;65fl^fig$4x-CV^-5, */c. r©MS^s|- 
«%5 7i4, ¥tt%3 0(D;;if;^i2:«t«%2, SlQ^^ 

$^^mmvyi^3 6i:m^x^^?>o rrt?. 

li:ftfeliS4, 5{a4. ztTT^yi^^^cOPRlMEA 
50 0 0?Srfflv\ ;^f;^14:»mffi2, 3tcJ4, 
l^^-^^-TGP-HO 9 OfrfflV'fc. 
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•So 

[0 0 4 71 :.<ox^Km^^ntzmi^mM5 7(DWsi¥ 

LT. coil 0 0 p pm^tf^^y-yl'KW;^;^^* 
;tf;^ (C02-2 5%. tK^/^^v;:^) Sr^^WMSO 
<D«ffi3 (*»!isfSHciaS) dtt^L. ;tf;^«^P3 5/6^ 

«iteU4S«3 2. 3 3MSr«-7-S?l(-^ii$ii-Si:S; 

(1) . (2) ^c*$^^5^ss)|s|■s?is^S*5-gr^^^ ^^r- 
30©l;S2. srfl/J^o. 0 i#F^@^-rsJ;5lc:, @ 

LXycoimicmmvtio ^tii:. 3^^m-vm'oM-r. 

fto ^^mffi 3 0 cDBffi 2 , .3^ig*&-fSii^ 

oomt^iii^+^tf£<o. 0, 5i!>-mnmmom 
e-±*)e< bTtj«*!!)Sji<, 0. 5'-sis>t-r?)iim 

(4. S»ffi?t 3 8 7ii-ky< U-if 3 1 iSi.xm& 3 2,3 

3^^:ffll^rl^r)^^#^^^^. ^e#&ffl5t3 sdifASnr 

^mk3 0(omM2, 3MiM*&$*5®!&/-<-3 7i 
«X.TV^.5, ^E-LT, Mii6^<-3 7tt, »<*©J6it|fP3 
7 a®S$*|lilJ;i^«S|5 3 7 b^Sgf^F^BSfetCf^^iX 

[0 0 4 9] r«J;5^^«^^i^)t*8!|s^«?fe5 7rol!jf^ 

tcov>Tlft?^f2>„ ;<f;^tt«&p 3 4*^t>;tf;^KK7iii 
UT, COSrlOOpp m-&ti'P< ^ / -/vefeK;^^ 

:*f;^ (C02-2 5%. 7 ) 3 0 

«^U««3 2. 3 3RSrm^Wt:i^a$*5i:S; 

(1) . (2) \z7P^ii^immMRj^^i!>i±z. ^mt? 

«ffi3 mffi) ffl!lro«4«fg5;i5CO«r 
SrMUfcii^. ^1!)31 OkWO|6mii5|Rli:m«<ifiT-5 



3 7 ^m&m7z 3 8 i^icjfA u. ^msc 37b t-#*« 

?&3 0©mffi2, 3^%0. 0 Ig-felMiiSi-SipJcS 
#&^-<- 3 7 ^SrWLAix bfc. r©Bf, M^jiiJ^C-fc^m 
?l&3 OfDMSiiSfffiomfitiiJSM^WflifillcgjfiU, «S!|sfS 
mnfmm S c o ;J5g!^t:5W» LT5c©«Fttt;i 

m3 0<D«ffi2, 3Kiffiif!&-rSJi»l4. 5#ijSx5 

co^+^mi\L^ux^. mho. 5#j;?)®<tt:fc 

[0 0 5 0] 

[ 0 0 5 1 ] ^ 1 iixtf , ;^a:«c«ffi 

nm\cn\^x^(D^<)v:^i^nm:i$r-m<oiJ:^wWiWm 
^mv^x^i^-fi,<ox. -m(r>:»:^mmMmofmm 

[0 0 5 2] »2©Me^}-J;tb«. -nniJy^W^mM 

L-xmm^hx^£^m^it^-^/^^(Dm:ff:^timmmicc- 
i{L^m-M<o:ff:^w:mmmic^s.Km\i\^x. 

[0 0 5 3] -Mtz. »l*3iU^B2^0^B^lc*3V^T, ± 

0. 5vu±tu ■ift±mm^6^\^wm-ri>^/^:^i^ 

«^4</5/NVu;^i|a;J5 0. 0 0 3~0. 2g>(0®ll-e. /^yv 
p^j^ffl/iso. 2~l#ro|6lli Lfc<D-e. ;^K^;y;^'^w 

So 

[0 0 5 4] ^3co?g9gi;iitb{i, -»©;(f^J£ti:«ffi 

:t>^m^<ow»wm<omm\citi^ixmmm i:^ 
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[0 0 5 5] »4©^§^ic:J:*T,ii, ;^f;^t£»«;ffii:-1'3^• 
[0 0 5 6] f^5<of^mi^Xix\-i. ^:^m^nMt'<:i- 

[00 5 7] «6©3l?g|j:±*vtf, -n<r>:^:^W».W& 

\cmo LX-mimmi:^ts7i^^:ff:^ ^m-m<oitf;^m 
mmm±X'<:t>itU -<:t>-it^ixtzyi^^^-tyi:m 

m(D:ff:^W:Wimm\cMl-XlE(Dy<ji^:^ikm.iiL^-m(D:ff 

tt.ti^-mtmi:m%it^micmit^m\^xf^^-r 



m«affiJ;t)to. 5 v£i±t L. ■ifc±fB^NVw;^*ta 

ttW/^/u-;^jSiS5 0 . 0 1 ~ 0 . 5 #CDS6H-C, 

Mifio. 5~l 0S>(D«Sfflt UTV'>5©-C^ aJ^J;<* 

[0 0 5 8] fS7<Dmmiciii\,ti. ^^"fpi^^yifh. -n 

(r>^%bim<n>ii7.mmmimf^% 2 ® 2m t ice 

tlx., -ii!l<^;y;^ifc«:«ffi(cB]*P^fn.5a;)lia;e(-J: 

immciim\^xw^^^^(rix. m^fi.wk^^'^ 

[0 0 5 9] S8W^eq{cJ;ix«, j^iPHlt^^ffiid^ 

5 ~ 5 i&>nmw^m(% t m%m t ^m.^6^\z.mm 

ttitkmxmnmm^mmxts mimi:^MLxmwx 
[0 0 6 0] m9(o^mci.titi. sfeKs-egscff^tifc 

rAjcjsi/NT, i5!!:KSi:«S^s|.ffii©i5jtK;tf;^»igBS>P 

±(ox. mf^:if^'p<ocomAi:imv. mP^mm<om 
[i2i®®fB*?i§iegi 

[01] :i©38e^©|ll6©Ji5lllC«5COO|SS{** 
5. 

[0 2] r©38iq©Sll6©JgffilJc#SCO<DBfe*^r 
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[03] ::.<o^m<omm<ommi\z%icoof^^:^ 
11141 z.(ommomm(Dmmnm^co<o^^:^ 

»c J: 5 mSfb^T"/ W ^ l;i*J i:t 5 c o 

[0 7] z(D%m(ommo)mW:3i,m^co<of^^:^ 

[08] r(O^BJ©llliroje®4Jc^R5coco^*:;^ 
[0 9] rw^?g««ffi©jgffi5fj:^5Coro|^*;^ 

[010] zcD^^ommtDmmeizgh^con^m 

[01 1] ■. rcO^§^©^tS(DJi^ffi7iC'0^SCO©^* 

mi] 



[013] z<o^m(omm<Dj^m7 \z».^co(Dm^ 

imis] z(Dmm<Dmm<Dmms\cm^ CO (D^.^ 
[016] z(omm(Dmm(omm9\z^^co(Dm^ 

So 

1 mmKm. 2. 3 ^:^i}:mmm. 4. 5 ftfej« 

®. 6 :ff7^mm (®2(0;^f;^ttj^^a) . 7 :^^m . 
K (®l<^):^f;^ttj^^S) . 10. 10a. 10b. 1 
Oc. 10 A, lOB tt^^k^ir/K 12, 13 ffl 
1 6 '7:=.j]^-/wK . 1 9 A. i * 

9B ^=^f^-/uh* (:^:^m&^^) . 2 1 y^^rl^^t^ 
^\ 2.2 ^l(D^m. 2 3 m2(D^m. 2A 
ftj^P. 2 5 ;jy^;^#^ttlP. 3 0 3 6 

3 7 5 0. 5 1v 5 2. 5 3. 5 

4. 5 5. 5 6 SM^t^/W;^. 5 7. 5 8 mPc 



[0 2] 



[0 3] 



50 



MillllliiiiS 



1 m^nm 

4. 5 : 

1 0 : Sa^t^-lr/b 
50 :ffi«<fc¥f*'<'fX 



II 7] 



[04] 




-0.2V 

0.3V-^ 



OOOl OOi oil 1 nf 100 
[0 6] 




37b 



370 




o 



b c 

tie 
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[135] 



mi] 




lOa. lOb. lOc :«»{t4t-b^ 

51 :m«<b*'T''<'fX 



lOo I. lOb lOc - 51 
\ ^ ( ? I / 




ims] 




13, 



lOA :«a<t:;5fc-b>/v 
12. 13: 

* 1 6 : ^-*-;U.K Wxfi^a) 
5 2 :TOl4k4t7'/<'fX 

[El 9] . .^^ 



« 

o 



a b c 



(0) 



o 
o 





1 9 : •7-*-/^K (/^xatffl^s) 



(b} 



— 12 II 




I 

b 

19 B 



13 



15 



1121 



1 9 A, 1 9 B : '^-fti-A^ K WXfitai^S) 
5 4 : mm,<}:^-f^<>fy(, 
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imi 0] 



[mi 1] 



(a) 




55 





113] 



21 2 4 : y/Xfitl&D 

22 :mi<0S£IB5 2 5 : i?fX»lflD 

2 3 : »2<0fira 5 6 : «Stft^7'/<'f ;^ 




coSA 



(UfJ> — 



CORA 



/ J wwio^/ 



II 5] 



116] 





30 
36 
57 



ismnm 



3 7 :jSIS/<- 

5 8 : mmk 
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